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一、中文摘要
在此研究中，我們將酸化後的 CP (2-chloro–1,10-phenanthroline)直接於氨氣
下加熱，得到配位子[H2DPA]Cl (DPA= bis(1,10-phenanthrolin-2-yl) amine)。在不
同的 pH 下解得 HDPA與 H2DPA單晶結構，並使用半經驗方法MOPAC中 PM3














By heating the CP solid in the ammonia atmosphere to 240℃,we can get the 
Bis(1,10-Phenanthrolin -2-yl) amine ligand. The ligand adapted different forms when 
different pH values. We used semi-empirical Hamiltonian PM3 parameter in MOPAC 
to investigate two geometry isomer of ligand. 
An Iron complex have been synthesized by adding FeCl2 into ligand solution
which was characterized by EA、MASS and IR. The pKa of the complex was 8.4 and 
high pH value would lead to the formation of dimer species. The cyclic 
voltammograms (CV) of the complex in aqueous solution showed two reversible 
redox peaks. The X-ray differaction analysis showed    the ∠Fe-O-Fe was 180
and there were μ-oxo iron complex. 
The ruthenium complex that we synthesis mix with ligand HDPA and RuCl3
which was characterized by Mass, IR and H1-NMR. We found at pKa of the complex 
was 7.6. In UV-vis titration spectrum we found the Ru complex can oxidize back to 
RuII. Add silver perchloride to change axis ligand than use strong oxidizer to 
Ruthenium complex in aqueous solution, make a new catalysis reagent that has Ru=O 
structure, will be a good catalysis reagent for organic cpd.














在 1971年 Ogawa先報導了 Bis- (1,10-phenanthrolin-2-yl)-amine (HDPA)的合

















HDPA 分子具有兩種可互換之結構異構物，在使用半經驗方法 MOPAC 中 PM3










ORTEP diagram of [H2PDA]Cl
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HDPA inner form and outer form UV-vis spectrum caculated by 
MOPAC ZINDO parameter. 
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根的離子狀態在結構上具有高度的對稱性 ( Td )，此時 IR 的吸收峰將可以觀察
到在 1050~1170 cm-1之間具一個沒有分裂的特徵吸收峰。但是當過氯酸根的對稱



























用酸鹼滴定 來探 討架橋的胺 基上 的氫離子轉 移機 制。圖為使用
TEAOH(Tetraethylammonium hyroxide)酸鹼滴定電子吸收光譜：













[R u (H D P A )C l
2
] 7 .3 4 x 1 0 -7 m o l
fig.2 1  T he  U V /V is s p e c tra  o f  [R u (H D P A )C l
2
] in  M e O H  3 .6 7 x 1 0 -5 M  a d d  a sc o rbic a c id  3 .6 6 x 1 0 -2 M  1  tim e  p e r  5  μ L .
 1 .8 7 x 1 0 -7 m o l
 3 .7 4 x 1 0 -7 m o l
 5 .6 1 x 1 0 -7 m o l
 7 .4 8 x 1 0 -7 m o l
 9 .3 5 x 1 0 -7 m o l
 1 .1 2 x 1 0 -6 m o l
 1 .3 1 x 1 0 -6 m o l































Ex.  band pass 8 wavelength
Em. band pass 8 wavelength
excite site 550nm11534cm-1
12870cm-1























ORTEP Diagram of [FeIII(HDPA)(OH)]2O .
The luminescence spectrum of [Ru(HDPA)Cl2] in EtOH 5.5x10-5M.
